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Background:  Invasive coronary angiography (CAG) and intravascular ultrasound (IVUS) have been widely used in anatomical lesion assessment 
and fractional flow reserve (FFR) in physiologic assessment of the coronary artery disease (CAD). Non-invasive computed tomographic coronary 
angiography (CCTA) demonstrated comparable diagnostic accuracies for invasive anatomical lesion assessment. Direct comparison of the diagnostic 
performances between invasive and non-invasive imaging criteria defining myocardial ischemia have not been reported. The aims of this study were 
to investigate the correlation among non-invasive CCTA, invasive IVUS and FFR of the intermediate coronary stenosis and to assess the diagnostic 
accuracy of CCTA and IVUS parameters defining the presence of myocardial ischemia. 
Methods:  273 coronary segments of 209 patients were enrolled from 3 centers. All patients underwent CCTA before the invasive CAG. CAG, IVUS 
and FFR examination were performed for all segments. Index of myocardial ischemia was defined as FFR ≤ 0.80. All CCTA, CAG, IVUS and FFR data 
were analyzed in core laboratories. 
Results:  259 coronary segments of 195 patients were analyzed. Mean IVUS minimal lumen area (MLA) was 3.67 ± 1.68 mm2 (mean ± SD), 
mean FFR was 0.85 ± 0.10 (mean ± SD), and mean CCTA percent diameter stenosis (%DS) was 49.96 ± 13.68 % (mean ± SD). IVUS MLA and FFR 
had significant correlation (r = 0.606, p <0.001). CCTA %DS had significant negative correlation with FFR(r = -0.564, p <0.001). Minimum lumen 
diameter by CCTA and FFR had moderate correlationn (r = 0.551, p < 0.001). Best cut-off values (BCV) to predict the functionally significant stenosis 
were IVUS MLA <3.0mm2 and <2.7mm2 (sensitivity of 92.3% and 79.5%, specificity of 72.7% and 81.9%) by area under curve (AUC) 0.92. BCV of 
CCTA were CCTA %DS >50% and >55%(sensitivity of 92.3% and 74.4%, specificity of 61.4% and 77.7%) by AUC 0.87. In the multivariate analysis, 
MLA by IVUS (p<0.001), and %DS of CCTA (p<0.001) were the predictor of the functionally severe coronary stenosis.
Conclusions:  MLA by IVUS and %DS in CCTA had a correlation with FFR. IVUS MLA 3.0mm2 and CCTA 50 %DS could be applied as cut-off criteria 
excluding ischemia causing coronary stenosis.
